(i9) m&sattmGmmM 

(43) m&'AMB 
2001 ^7 fl5B (05.07.2001) 




PCT 



(10) Signing-? 
WO 01/48203 Al 



(51) HI64#tt#3I 7 : C12N 15/12, C07K 

14/475, 16/18, A61K 38/17, 45/00, A61P 19/00, 19/02, 
43/00, 1/00, 35/00, G01N 33/53, 33/50, 33/15 



PCT/JP00/09236 
2000^12 £26 B (26.12.2000) 
B*I§ 
B*!S 



(21) steam**-. 

(22) SISaiSSB: 

(25) aiStiiHa&S: 

(26) mteteMomm-. 
(30) m9tm^-$: 

ftmW- 11/369946 

1999^12^27 B (27.12.1999) JP 
«f#Ml2000/45 1 24 2000 ^2 £ 17 B (1 7.02.2000) JP 

(71) *i@A(3fc@£|&<£TOT^gl-OlvC;: KBaSp D p 
I^tt5££tt (TAKEDA CHEMICAL INDUSTRIES, 

ltd.) [JP/JP]; T541-0045 XELfaXm^'P 
E3T @ 1 S 1-^ Osaka (JP). 

(72) 

(75) nm^/amx mm^^xoH): &mm& (itoh, 

Yasuaki) [JP/JP]; t 300-0832 3t*£!Kl±;im«c*r.&Br 



36#ifel6 Ibaraki (JP). S — jS (NISHI, Kazunori) 
[JP/JP]; t 305-0044 < l£ifr3E*4T g 16S 

&1 #-T t JUXM*402-§- Ibaraki (JP). 

(74) (SUA: #H± ft(TAKAHASHI, Shuichi 

etal.); f 532-0024 *BRtfr*liEr1j2£JIIIE+H*BT2T 
a 17#85^ BfflKfiXSttdStt ABRHf P*i Osaka 
(JP). 

(81) ffiSS (Sffy: AE, AG, AL, AM, AU, AZ, BA, BB, BG, 
BR, BY, BZ, CA, CN, CR, CU, CZ, DM, DZ, EE, GD, GE, 
HR, HU, ID, IL, IN, IS, JP, KG, KR, KZ, LC, LK, LR, LT, 
LV, MA, MD, MG, MK, MN, MX, NO, NZ, PL, RO, RU, 
SG, SI, SK, TJ, TM, TR, TT, UA, US, UZ, VN, YU, ZA. 

(84) i%fem (J£J|E;: ARJPO ft%f (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), a.— =j i/T&Vf (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P •> /^ftfF 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI iftlf (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



^= (54) Title: NOVEL PROTEIN AND DNA THEREOF 
= (54) 38 BB CD***: mm >/^fffc«fct/*-<DDNA 

(57) Abstract: A novel protein and a DNA encoding the same which are usable as remedies/preventives for diseases such as diseases 
^= in bone, cartilage or joint, cancer (malignant tumor), pathologic angiogenesis other than the above ones, organ insufficiency, digestive 

tract failure and exocrine secretion failure. This protein is also useful as a reagent in screening a compound or its salt promoting or 
^= inhibiting the activity of this protein. Moreover, an antibody against this protein, which can recognize specifically this protein, is 
usable in, for example, quantifying the protein in a liquid sample. 
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93 m m 

5 • ®Mftm 

io frit, *mt m%&<Dm&te£<DM&<Dmntcmffi*ft*z>T^&o <dmg, 

3>Fn^a'J>- I (Chondr omodu 1 i n — I ; £TF* ChM 

- 1 twrr) &mi *>n% 0 chM-nt 1991 «©mm • # 
20 ^&^v3.i/"bi-^a^tbT^v^ffi[#^e>ii^$n^2 5kDa 

hM- ifriK^«l^^bfcii^>;^M<i:UT^$nfcm^, yo-fe 

z/>>f • z/>fjr)), (Arg-Glu-Arg-Arg) TSOBrSft, C^IOUcri-- F£tl3 
25 12 lllllOj&fUChM- I ^H^^n^tti^^nTV^ [Biochem. Biophys. 
Res. Commun. , Vol. 175, p. 971-977 (1991)] . ChM-I«>)yM 
©#a«A»*A^fe*HH»fe : ?^n--->^$nT*0, bhChM- I 
fe^p-->^$nT^5 (Eur. J. Biochem. , Vol. 260, p. 869-878 (1999)) . 
ChM- IE. te*, jft^^^NBJ&mH? (bFGF) ©DtSMJfit 

3o ^r^^^^DNA^{si«^m^tc^v^ff^#^^^$nfefc 
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. 2 

mzfc^tc{^'V*-i-)V''*y-nj-*X2¥'h)V->r^ hU- (The Journal 
of Biological Chemistry) 2 7 2#> 32419-3242 6H (1 9 9 7)3 . 
5 S&IC, ftjfilC^oTl>C#^Iffl?I^T(DChM- I mRNA©?!IKM 

ms^wjfiL^ir4> mm^^wm\zmmt^ttifit>m, chM-i 
io <Dffimmm^tLT(D^m$ibWii\:t>nT^z> c^^^x- w-x (febs 

Letters) 4 5 81, 436-440H (1 9 9 9)] „ 

chM-i \t, ±m<n&t>izz.ft%Tmm&M&T^<Dmfc?timM,2nT 

fiUcD'tH' b#-f X WXUBMWtMl- (Tumor Necrosis Factor, 

tnf) 77^u-ci^n?)c};^^ ^t>®z>mmmftz<D7 7^v-*Bj& 

rcn.--^ts.m^mm^t^^om^^^\zmw^mmm^m\ n 
^T\m&> frit, mm, \m^omm^E(om,^(DMntc.mm^n'DX^^ 

2wt£E\zttt%fcfa*mm-z>z\t*m&)tirz> 0 
30 *^§0j#e>^ ±iB0ii^&fp^f %tzmzmmm$i*mtefc.m^ thte 
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3 

T&£C«2:£ji!,tBU ^§^>/^®§k hNCHM (New 
Chondromodulin-I) <hifr£bfco #3§B)!#£&> znt><DtoM l \Z&-3teX* £ 

(D ix&t>%n%7$ymmmtm-£tctemnmzm--<D7 
(2) ±15 (i) mm<D? >/v?M(D®ft^7?-v&rcte^<DW^ 

10 (3) ffi?!J##: 2T^fcSn57^/BIE^J&Wr5±fB (2) |B*0ffi& 

(4) @a^j#^: 3T^t)$n*7$/KS5o*wr*±BB (2) mwmft 

(5) ±fB (1) ttWW*>rt#n$Lltfo±.& (2) E*©«»^^KS3 
15 -FT3DNA£^rf£DNA, 

(6) @B?'J#^: 4T?*Sn<&*6SE^IS^^ , rs±E (5) IB^ODNA, 

(7) SB^J#^: 5T££ft**»E7!l*£W?-S±IB (5) fB*&£>DNA, 

(8) mm*%: §x&zn%mmm*ism°tz±& (5) ibi^cddn a, 

(9) ±fB (1) IB«©^>/^^**fctt±e (2) Sa«c©9J^y^H§n 
(1 0) ±|B (1) C«0^>^^RSfctt±|B (2) ffl&V&ft^W* 

ig* b , >)■%>? % £ fc tt&SB 2^ 7°^ F b * £ C i t , 

_tiH (i) fBm^^>A^M ! feb<tt±f3 (2) mwwuft^??- f 

25 ©it<Z)§git&> 

(1 1) ±|B (1) Em©*>/^S*>b<fcLhE (2) fBm©^^7°^F 

(12) ±15 (i) mm<D?>/v7MhL<te±m (2) tBm^^^F 
sfctt^ota&fflvisct&^afrs, ±ia cd tBfi^w^Kt^ 
30 «±sa (2) BB^cs^y^K^fctt^o^ostts^jisfcttRa^-rs^ 
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4 

(1 3) ±IB (1) tmWyntn^LKtetU (2) 8B«©SK^y^K 
Sfc»*©£*^LTfc3* ±12 (1) BBfc©*>/^«fcb<&±HB (2) 

(14) ±fB (1 2) |3iE©X^U-->^&£fc«±fB (13) fB*S<Z)X 
£MJ-:i>?ffl*vh&fflVvt#&n5* v ±ia (l) E«(D^>/^J(fcl/ 
<fc*±fH (2) |Bm^^7°^HSfc^(Z)^(7)^'14^jiSfcttIS»-r^ 

io (1 5) ±13 (1 2) |B«©X^U-n>^&^fctt±IB (13) fBifc©X 

^>;-->^ffl^y h^fflv^Tf#e»n-5^, ±ib (D %m<D&>w?nbL 
<\t±m (2) iB«©«^^H*fctt*©ii[0Stt*{Eji*fcttE^*rs 

(i 6) ±i3 (i i) mm<Dm&*^LTte&mm%u 

15 (1 7) ±13 (1) $Btfl<D*>rt!7n>bL<\t J £<D&$ift\t±& (2) |3«© 

(18) #•$*;#• Htt££U & ^WHa«f«f^, H&JiBS8Tr*£, BKS^ 
mWPf#*fe«^M§cD^'^^J-e^^±w3 (17) fB**©ES3& 
(1 9) ±H3 (1) l3m©^>A°^®t)b<tt^0^fc«±|B (2) I3fc© 

ft*.- ^Bfr^fe 

(2 0) ±13 (1) W.m<D$>n??mhL<\Z^(DM£tc\Z±nd, (2) f3*c© 

8a&SBfrr*fc*©±!E (1) f3^^>A°^M ! feb<^(75^fc«±l3 
( 2 ) C*©«^^ H fc L < 2 £Jf 

30 W\ @B^'J#^: iT^t>$n§7^ymsa^!ii:^i5 0%UU: ($?£L<tt$ 
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£7^ /i?K?!IT&3±fE (l) I3*c©^>A 0 ^Sti;fcf»<z>:^ 

b<fct l~30i§S) 07$yK*^bfc75/BliB^ (Dffi^!l##: 
lT*t)Sn*75/ltfiB?!lK:iSfctt2fl6Jl± ($f^b<«> 1-3 0TO 
ft) 075/»**#ftIbfc7^/BtfiB^ ®I2?ll#^: 1 T^fc>£tl£7^ / 
&E*J*01£fcfci:2fiEU: 0ff*b<», l~3 0fllfift) ©75y«*«fl& 

<7)75./^T©m$tife7^y^E^j, *rcn@^ne,*a^t>i±fc7^/ 

(2 3) ±C (1) |B«©*>/^M3;fctt±fB (2) IBfcCSa^^FS 
(2 4) M*fe™^MffiMTS^±f2. (1 7) flB4ft®g&fe£&ftft 
SHM^-*- ^M-?-^^^ ^5 

I s , ^x^pm ^iB^ottffl, mmo^mmomm, im )>#<>© 

MlPIp, jftL«K«l@Mflf. ftHtPifi5> MMcttiM, Steffi. 

E^*«J:t^kSE^6il^$n575/»E5iJS**r- 0^ ^^-D 
NA©EcoRI Btt^J: 0#AE8lfll&a*T. 

>A°^Mi:(Dl@|Wl'l4^To EI*. Nchmpro «khNCHM^>/^S^, 
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CHM1JRJMAN. pro ttkh3>h'D^a«J>I ntmfa? 
CHM1JB0VIN. pro \Z&*/3 > Fnt^aU > I f&mfc? >/^®£\ 
CHMl.RABBIT. pro tt^3>FD ; ES?aU > I 

CHM1_RAT. pro \ty y h 3 > Fn^a U > I ffimfc? >/^SHWtli 
5 T (M3\Z^~3<) „ 

0 3 tt, t h N C HM^ >A°# K t$tfa&U3 > H Ptya U > I iifr!§g#^ 

•7*, -<7hu> ty^, »7'X i^&a ©hub 

fFtt, MR tt&*Sl& ^'J7» JftMlMU fitt, 
15 AJjfflJfe, 7>^;i/A>7s«, ±&*fflHa* ift$tM^ 

MM, /MK) , #H> TM#\ S\ #1®! f?R, BTE, £5Bfl§L JS© 

-5, #«, wm, jam. m<tm -xm. >m) > j&Ws >m, 
mm. vm> mmm. mm 3m. mm, 
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mwmzmmtfo, ^nzw&mm&mzmmx&zzLtzmto vtc^-d 

10 \tm0. 5-1 0i%, £D£?£L<teO. 5-21S) 

z.nz>(D&n<Dmm> ^ >n^n<D^mts.E(Dmmmm\mt^x^x%^ 

*mw<D?>n?mtLxte. mtL\& ®mmn-. l-rat^ns 
T$/mmw<Di%fzte2mu± ($?£K«> i~3 omm^ #?£b< 
is $t>iziff£L<}m (1-5) m) <D72.;mtfx&Lfc 

75.ym.mm. ®mm^-. ix%tt)istiz>7s.ymmmzi%tcU2mM± 
($f*b<«, i~3 omum. $?£l<&i-i omnm, mt>\zft&L< 
\m (i~5) iia) <D75yM&mnvfr7^jmmm, (Diaawt: its 

fc>$tl£7^ y^|S^J(Cl^fe«2j@^± (£?£b<te, l~3 0j@g^> 

20 £b<tei~i ommm, t£*>\z&£v<\m u~5) m) <D7$./mfim 
Aznrc7$;mmvk (D@b^j##: lT^^n^Ts/jtie^j^^isfc 

££F£L/<«$( (i-5) {®) ©7^y^ftii©7^ymTM^$nfeT^y 
mmm. ^u®^n^u^^rc75ymM^\^mr^>Mmu 

x, K&£tz\mm(D&mtLxte, mzmfci*nm\ 
*mnm\z&ttz>$>n>7mz, mmommiz^xtEmm^ 
(7^y*® > ^^c*s (tDit^'y)v^) x&z>„ m?m^: ix 
30 m>isft%75,jmm^^T%$>n2n*\iLVisbt'Tz>. i$mm$y 
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nzmt, cmmm^jv^^»m (-cooh) ^tc\tij)v^z/v- 

h(-COO-) C*<W7^F (-CONH 2 ) SfctilXfJK- 

COOR) TS^TfeiK 
Z.ZT°X.X7-Mz&tfZ>RtVX\t, MPUf* X^;k n-7°Ptf 

^7x-Jl/-C 1 . 2 7Jl/+JHt,L<tta-t7fJWfMt 4 ®a-t7 
15 Sfcfc* #5^0^>/^gfcfci:, N*S©75/11S ;*5M"X> 

ft<D7=- ;m<DMM±<DWMm m«-oH, -sh, 75/^, -f^yy 
25 7symi5^j^i-^ths*<z)^>A^M^^>we>n?>, 
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©4 9#a~3 1 7#@07^yi?E^J (I2?iJ#^: 2) <h & b < teHH 

mzm-(D7^jmmm^h, *mw<D?>^t7ntnwmzmn<D'&nz 

§7^ym@B^iJ(D2 1 5#@~3 1 7#g<£>7^/MSB?iJ (IBWf : 3) £ 

lTSt)$n^7^ymE^JO(Dl#i~2 8 9#@> ©6 2 5#i~9 5 1 
#a,(Dl#@~6 4 0#@,@l#g~7 2 l#g,(Dl#g~7 4 4#g, 

££tt(Di#@~7 6 5#g©7^ ;m.m*\tm-bL<\mnmzm-(D 

£b<«, 1~10«, ZZlzmiaLKtem. (1-5) ffi) (DT^/Mtf 

^<D7^/mBmzi£tzfe2m&.t w£l<u, 1-2 
omum* j;D$?^b<«i~i ommm. 2t>\z&&v<\m (1-5) j@) 

(1-5) fi) ©7^y^#A$n, ^©75/^@B^J>f0i^fe 

b < » 1 ~ smum) ©7$;i»7$/ntii$nT^Tfe<k^o 

*^HJ(Dg^^7°^H^C*^®^;V^v;i/S (-COOH) 
^fcte^M^^W-F (-COO") C*^7^F (-CON . 

H 2 ) ^fcttlXfJl/ (-COOR) T&oTfcd^o #f£BJ©gltfM 

y^F^c*^^^*;^^^;^ (£fcte#;i^~>i/-h) £Wbw 
^j;v#^v;i/S^7^ F^Sfe^xxT-Mb^nTv^^cDfe^Hj 
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10 zm. mmm, ^m.m cm, yjwj&mm &£t<Dmm^ 
wiif> rnmm m*.& mi, u>st m^mm, mm) torn, & 
3A^», ^x>m> u>=fl& ^^>x;p*>»,' 

7Jl/3-;H»J!B, 4-^^;^>XbFU;l/7^>^ PAMltfl§> 4-k 

30 Hn^>^^;i/^^;i/7xn;u7iih7^ h^^fi. #ur^u;P75 F 
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mm, 4- (2' , 4' -^h^v'7i^V-tFP^y^5 : JW 7x/* 
>4MB, 4- (2' , 4' h^5>7x-;i/-Fmo c7^;x^W 7 

>H^ KfB^LTteu dcc, n, n* -v-ryyDb°;^;i/#v-r5 h\ n 

sns,, ^ne>fcJ:-5tgttft;fctt7-fe5fl:«MW»iipjw hob t , h 
ooBt) £th\zmi7$;m*&mmfflzffim'r%fr£fc\&* 

t& N, N-y^^Mf A75 F, N, N-^^7ir h7^ K, N-j* 

&ff & 3 2: i & < m&Km*m vm.-fz-tiz&r) & fr& ?z\tm 
30 t#3o s^^jftOigbTfe+^ig^^en^v^^fctt, ^*»Bfe*fc 
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M$©7Sya©#«S<!:bTfck flfctf, Z, Boc> t-^>9MM~* 
5 #Jl/fc;k Cl-Z, Br-Z, 7^>m^^^i^-;K hU?;!/ 

#;k^>;u^te, TJ^jn^fMb («>t«, ;Wk x^;k 
io 7°^;k y7nt^^> 2-7^>5P;i/&£©iiim ftfflfthU<\tm 

>y^x^f;k ^>XbHU;^xxx;Wb) , 7xty^xxf;Kt> ^> 
^kr^>#;kfc;i,k t -yh^tf^x^t K^Fft;, 

nfc^-ess. r©xxx;i/ftfc®-r5S<hLTtt, m«\ 7-fe^g&£. 
amsft (c x _ 6 ) 7;kfr/^;i/g, ^>^M»f©7D^m ^>> ? ;i/ 

20 ^fflv^n^o *fc, x-x;wbtc5i-rsaii:bTtt, "*>swak- 

^uz/><Dy3L;-)v&7m&(Dum&tisT\Zs bzk ci 2 

-Bz 1, 2-XhD^>7JK Br-Z, t -^^Pfc&WflV^ttS. 
k7^y>©-f$^;-JKD§lli:lTH fflXlt. Tos, 4-^h* 

25 ->-2, 3, 6-hU^5 1 ;^>-tf>^;w*x;k dnp, ^>^;kt3r>^ 

3Mk Bum, Boc> Trt, FmocSM^5tl§o 

2, 4, 5-hU7DD7x;-JK 2, 4-yXfD7x;-JK v77/ 
30 ^;i/7;i/xi-;k /\'7XhD7x/-Jk HONB, N-kFn^y7^yS 



WO 01/48203 



PCT/JPOO/09236 



h\ N-kFn+5/7^M5F, HOB t ) £<D2L7.t)V) fc&WB^Stl 

10 -mzm- 2 ot:~4 ot:cD^Ttf^ns^> Mg^^Tte, 

7~7-;k 7x/-Jk ^7-V-;k A°7^k^/-;k 
y-;H£t!S£bTfflV>£>tlS2, 4-^hD7x-MfW7i/^ 

25 a -7$ /S0#SS©3.£lifcv>&* >/t^®i:C*«8<D*;i'^'>;w 



WO 01/48203 



PCT/JP00/09236 



I 4 

5 £1fiX%Z>„ 

*»WCD«»^^ F&pttom** g#^*n©^7°5P 

io vnztt£*7?\th\s<ft7$;m£m&mft£*W'&'Z^ smutim 

(DM. Bodanszky M. A. Ondett U ^7°^ F • 9 s>±i/7> (Peptide 

15 Synthesis), Interscience Publishers, New York (1966^) 

©SchroederfeitXLuebke, If • H (The Peptide), Academic Press, New 

York (196550 

®%&mm &£zmm&¥s ontzmmmm u *>wn<Dikmv t 205, 

20 (197750 

^7^ h^llllt^ Z. £tfX%% 0 ±|B7j^T#Sn-5g|5^7°^ F#jg 
m&2>Z\£i$X%%h, MlzmxnZtlTzm&fo, ^tt©^rffi*«^tt*n 

30 cfcH. fcfc* y/ADNA, WEUfcttlISi-la»ft*©cDNA, p^DNA 
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«fc D totalRNA^fctoRNAH^SWIIlLfcfeO&fflViTIlLttReverse 
5 Transcriptase Polymerase Chain Reaction (£TF, RT-P CR&iW&^f 5) 
Id «k o T it 4g T 5 E 1 % T S § o 

•f%> $ y no K£ n - ft& d n AT&fttffan© t> <dt <£ 

15 offiratt^-rsJKE^js-^rrsDNA^^^fflv^ns. 

*J£, ^l/^o.^— • 0 U — ~>0 (Molecular Cloning) 2nd (J. Sambrook 
et ah, Cold Spring Harbor Lab. Press, 1989) <J?£flEoT 

A^*HJ>^x>hfcfc#£:«, mX\ts th'J^I»19~4 0 
mM, $F*b<TOl 9-2 OmMT, 1^155 0-7 0^ SfSL<tt*?J 
6 0-6 5°C©#^£^1~o 

SSn-FtSDNAibTH SB?>J#-^ : 4T^$n§^SI2^J^WT^ 
*58W©»^^KSn'-l < *rSDNAtLTtt, t&aibfc*5g^©^ 
30 Tfect^o yVADNA, MfBLfcM • I»(DcDNA, 
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m^TT & D N A> £fcte@B?'J#^t : 6 nmt)^n^M^Bn £/W X b U > 
10 ^I^W-r§DNA75:^ffl^?)tl^o 

. //n-^>^ (Molecular Cloning) 2nd (J. Sambrook et al. , Cold Spring 
Harbor Lab. Press, 1989) fcfBmo^&fc^C^oTfrft? Z.izifiX%^ 0 

30 sfc, miR©7-f^u-sffiffl-rs»^ *#0*effl»a9i«fcas*o^K: 
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A<DMmmm<D%m$> PCR^©^^ K Mu t an™ 

-Super Express (^SB Oft) ) > Mu t an™-K 
(W) ) f&E&M^X* ODA-LA PCR^ Gapped duple 
5 Kunke 1 m££<Dm&®0%&&&W$^nzmC%1jmiZ'& 

10 U $£3' *«flSK:tt»IRjRjfc3l«>tlxT©TAA, TGASfdiTAG 
j£DNA7^/*-£fflV>Ttfin-r SutfeW. 

^n-HTSDNA^SiWtt* SDNAifM-^Dfflb, (P) g^DNAlfr 

^^^-tbTH ($K PBR3 2 2, pBR3 

2 5, pUC 1 2, pUC 1 3) , te^W&&(D7°y7s^ H (#K pUB 1 1 
0, pTP 5, pC194) , @#©lil5i£7 0 ^X^ H (#lk pSHl 9, pSH 
20 15) , A77-^tWfW77-^ 7^v~7 

<m;k*, A*+^D^-r;i/x/j;<jf©®it>^-r;i/x^<H©ffi, pai-ii, p 

XTL pRc/CMV, pRc/RSV, pcDNAI/Neo^M^ 

25 ^bTimynt-^-T^n^^^SfeOT'fei^ 0!l;U& SlM 
BSSI&^t UTfflViS«^tt, SRaynt-^-, SV407°D^- 
HIV-LTR^Dt-^- CMVyPt-^-, HSV-TK^Dt-^ 

30 □^~^-&££fflV^o£Wi;L^o f i^xvxU k7IiT*abSi^tt, 
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trp^D^-, lac^Dt-^-, recA/Dt-^- A PL7° 
d^-£ — , 1 pp^Dt-^- T7 7°P^-^-&£/^ i$^/\'5 : J^ 
JSMT*5«^H, SPOl^D^- SP0 2^nt-^- penP 
^□t-^-fet*, Hi^ifTS^i^tJ, PH057°0^- PGK 

#'JA#jB^^JK jliRT-ft-, SV4 0«»*U5?> (£TF, 
SV4 0 o r i ttiWt fc2i%^LT^Z>b(D&m^&Ct 

h f r £l&jftrr5«£#&£) jte^ C^Vh^t-h (MTX) ifffi , 

7>tr'>u>wttat^? (j^t> Am P r £«*-rs*&#**) , 

dh f rlfsf»-A-tbT^tl.^ SWat€^S5 1 5>?>S 

^-;i/SH^J, omp a • v^;i/@3#i&£^\ WPxJMrr!*s«£tt, 

a-757- fe?->^;i/E^ 1t7?'»> ->^7-;HB«£^, m^ifi 
MFa • i^ifi-)Vmn. sue 2 • v7^;v@e^j&£\ ^ 

X^xUfc7JS0©£#W£LT«:, fll&fc** Xvx»Jt7-3U 
(Escherichia coli) K12-DH1 (7°P^-^>^X • • If • tvs 
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- 7#x^- • - lMx>v-rX • - If • i-xxi- (Proc. 
Natl. Acad. Sci. USA) , 6 0i, 1 6 0 (1 9 6 8)], J Ml 0 3 C^^-f 
Vvt? - 7z/yX • Ulf— (Nucleic Acids Research) , 9#, 3 0 9 (1 
9 8 1)], J A 2 2 1 (v^ -t^'t^'t^a 7- -A'-ftny- (Journal 
5 of Molecular Biology) ) , 12 0#, 5 1 7 (1 9 7 8)) , HB 1 0 1 

€1/^7- •/t-f^-DS?— , 4 1#, 4 5 9 (1 9 6 9)), 
C 6 0 0 (>*x*5Vy#X (Genetics) , 3 9#, 44 0 (1 9 5 4)3 

;WV^JRMtbT», MpL& /tfH'WH (Bacillus subtilis) 
10 MI 1 1 4 [v->, 2 4t, 2 5 5 (1 9 8 3)), 2 0 7-2 1 Cv^-?\ 

^•^•/Ht^SXh'J- (Journal of Biochemistry) , 95i, 87(1 

9 8 4)3 &&WflH&n*. 
g|H§i:LTte, MAfcf, 1t«y^D^t7 ■feUfS'X (Saccharomyces 

cerevisiae) AH2 2, AH 2 2 R~, NA8 7-11A, DKD-5D, 2 
15 0B- 12. v"/+r y^DV-f-feT. (Schizosaccharomyces pombe) 

NCYC 19 13, NCYC2 0 3 6, tf+T AXb'JX (Pichia pastoris) 

KM 7 lfc<Hja*ffll>&*l5. 
&&mMtVTte, MM*. ^;WAcNPVOm 

£&3te8cfl2fflfl& (Spodoptera frugiperda cell ; S f» , Tr i c hop 1 
20 u s i a n i <£>4>I§&5fc<DMG 1 SUJ&,' Trichoplusia n i <£>#P 

&&<DH igh Five TMJjfflflS, Mamestra brass icaeS 

&<DlW&1zft\tE stigmena acre a S*<D$3B&&£>*fflV*£>ft£o 

WK*tBmNPV0i^t ME&*#tfMJ® (Bombyx mori N Hfflflg ; Bm 

nw fc&wfl^stta. fmrnthxit. mm*, s f 9,« (atcc 

25 CRL1711) , Sf 21» (£U, Vaughn, J. L. 6, -f > (In Vivo) , 13, 

213-217, (1977)) fc&WBH&tl*. 

SAtUTtt, :M3©^&fc£#Jltr>£n£ COTS, 

- (Nature) , 3 1 5#, 5 9 2 (1 9 8 5)) . 
»«MJfii:bTtt, iWfflfl&COS- 7 (COS7) , Vero, 

30 ^WX-XAAX^HfflJIBCHO (OT> CHO«£!I§f2) , dhf rit 
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fc^tl5fW--XA£X^-MCHO (OT, CHO (dhf r") *ffl 

5 if • tvatJl' • 7*r^- • *7 • lMx>v-f X • • if ■ i-xxi 
-(Proc. Natl. Acad. Sci. USA), 69 #,2110(197 2)^>v->(Gene) , 
17f, 1 0 7 (1 9 8 2)1zE\Ztmol5mz^T'ftUo^tifi-<:%Z> B 

y)V ' yi^T'f v £?X (Molecular & General Genetics) , 1 6 8#, 1 

10 iki 97 9)te£izmm<Dijm\zfe-DTimv cttfr^&o 

(Methods 'in Enzymology) , 19 4#, 182-187 (1 9 9 1) , 

zs-vyifX • or? • if • t->3tjI/ • 7#x$- • • ^x>v<X • 

Jr*? - If • x-xXX- (Proc. Natl. Acad. Sci. USA) , 7 5#, 192 9 
15 (1 9 7 8) UE\Ztm.(Oyjmzm'DXfTt^ Z\ttfH%Z> 0 

m&MM%t£\m&%MMmm?z>iz\t, mm*. /Ht/f^yoe?- 

(Bio/Technology) ,6, 47-55(1988)) &£&CfB«&<D;£&fcfeTfT &5 Z\ £ 

m%Mm%MM&m?z>\z\t, mm*, mmn^mms mmmx^m? 

20 P bn-)V. 263-267 (1995) (5tW±38ff) > ^DDi?- 
(Virology) , 5 2#, 4 5 6 ( 1 9 7 3) KaaRO^ftfcftoTfrfcS 

25 it^x^xutrji®* ;^;i/xji®T^^0Mfem#si§*-r^^ m 
mzmmzn&mmt Lx\mwmmfim^r^ d , ^<D*\z\mi&n&WkW 

bTte> MM*. ^>3-X, f+Xh'JX pJ^M^ V3*i&£\ 
30 ^XhX #if-fX I*!X^X> ^sffi, A>^ v3$tW££^«i:fcte 
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jLzsx.vt7mnz%mirz>i&(DmmtLT\z, &mt, tfjm-z, #if 

5 $.;M%^tSM9%M C5^- (Miller) , z?^-j-)\s • :*7 • X77^U ^ 
>'7 • -f > • tl/^zL^— • yi^T'f 7^7, (Journal of Experiments in 
Molecular Genetics) , 4 3 1 -4 3 3, Cold Spring Harbor Laboratory, New 
York 1 9 7 2) j&WSLV*. ££fc&®K: < fcg7 p D^-*-£$^J;<«!ij&> 

io #n?^§o 

fi*tX>'xiJb7IlO^, Jt*«il^l 5-4 3°CT|U3~2 4B# 

igmimigm s o ~ 4 0 'CTffi 6-24 P#^ff 

i£-)V#— (Burkholder) M'btgM [Bostian, K. L. £>, 7°Qi/— z?>>fX' 
*7 • if • ^>a:f;i/ • 7*f$- • • +Kx>>~rx • #7 • if • x- 
XXX- (Proc. Natl. Acad. Sci. USA) , 7 7t, 4 5 0 5 (1 9 8 0)3 ^ 
0. 5%#if^/^£^£T3SDJ§ilii [Bitter, G. A. £>, 7°Ov—7>7* 
20 X • ^"7 • if • tv3t^ • 7Af$- • ^7* • ^x>yi'X-.ty • if • 
X-X7X- (Proc. Natl. Acad. Sci. USA) , 8 1t, 5330 (198 4) 3 

2 0^-3 5<CT^2 4-7 2P#^ff^V\ ^S^DT®^1t^^t)nx.^o 

25 Grace's Insect Medium (Grace, T. C. C. , ^-i — (Nature) , 195,788(1962)) 

mm(DvHume>. 2~6. 4^ps-r^©5ow^bv\ §i«i^2 7x: 
t^j3~5 ar B ifT^v\ ^^CTS^m^sip^^o 

30 5~2 0 %©»il^MEMfi [iH-X>7 (Science) ,122 
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m, 501(1952)], DMEMigm (^DDS?- (Virology) , 8#, 

3 9 6 (1 9 5 9)] , RPMI 1 640fft [S^-^ • • if • T% 
D#> ' * : T'(ts)V • 7VyX-ya> (The Journal of the American Medical 
Association) 1 9 9#, 5 1 9 (1 9 6 7)3, 199^ft (/Oy-y>^- 

5 ^7*-1f -Vit^Xx^ •7^--if-W^n^^;i/-^xV7;> (Proceeding 
of the Society for the Biological Medicine) , 7 3#, 1 (1 9 5 0)] & 

4 OtHtt&l 5-6 OI$MfrfcV>» &gfcj£ETS^^£;(ni&5. • 

«k 0 fr & 5 £ £ # *C fT 2> o 

bu h>x- 1 o o™^^©^ffi©^ij^^nTv^T*>j:v^ 

30 ^<UT#etlS^>/1^K^ail«l#:T»enfc#^fc:«, g#^*Dtf>77& 
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^2mwm&im-i£-#%z£\z&io, &mzmm*mz.tzK). ^u^7°^f 

V^fcX >lf -f A A 7 7 y ir-f ^Wes tern blotti ng& £fc«J: D Sl^f § Z\£ifi 

tttisfrtozMtim* mmi££<b\z&^nz>o ^\z^vxtn.^m± 
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5 !r—7—t$)VX#'C XDJjfe 1*4?*- (Nature), 256, 495 (1975)] \Z 
n-)V (PEG) ^y?^V4)V7,izEt>mVft>tlZ>ii^ ^KfJPEG 
IMtKjWIfitbTli, NS-1, P3U1, SP2/0, AP-1 

io uEoutmrno^mmmm^mi^n^ifi, P3ui#ffsi<ivi&n5. 

fflVi6n«tft#S41IBI6 (Ml) ^C^:#Slffim^^©^*bViJt^« 
1 : 1~2 0 : lSJSTi&tK PEG (ff^U^PEGl 0 0 0-PEG6 
0 0 0) 0~8 0%@mcom^tr^jfJP$n> 2 0~4 0t:, #&l/<»3 

0^3 7tnri~i vffl^ >*=L^~vr&z\t\z&x)$m&<ntimG 

15 ^HJ&T^&c 

20 £M#^7X©:!§^ Wn^U >R^1^6n5) £fc«7* 

flIAfcf, 1-2 0%, $F$L<ttl 0-2 0%<D*ffi!%!kfii&&$SRP 
30 M I 1 6 4 0 fcflk 1-10% <D*m ] Mlkm*^&G I Ti£$ (?Hft*fiaSX 
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m (HO ) <&SWS/vf7*U F-^llllilill (SFM-l 0 1, a?K 
£b<te&j3 7'CT&3o JS^FlSfcL aflfr5H~3iIIBK £F£b<tel»1 

(b) ^;^nt- ;vffi#©»iH 

io -r^>3^m# («, deae) lasttts, mm>m. ?)v*>mk. mm. 

20 «jfrrSEfc#T#5. 

25 5>lfiL^7;py5 >^7^-y--r P^P7*U X Aty7^>i$lIJ;fcTA^f 
>li:*fU 150. 1-2 0, L < &m ~ 5 ©tM-g-T?* 7>£ 

30 ^te'jyMmt^ttx7f^if^^e>n§o 
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«k^. isr^ 2-6 mmz i nrf o> n-»3-io Mftff &tott*. 
-^r)v^mmmmtnmo^m^')>ommmm\z^xn^o 

io ri^t^§ 0 

•fe>^DNAODia0J^^ViT«, ^ne>(DDNA^*^HJ©DNAiB§IBT 

Aitm #»gi©DNAfcffilllttfc, Sfc»m«WlC*B*IW^tt»E^I* 
15 # U ^DNA©fg|g£$fflb#5ftUS£Wt"5fc©Tfcnfck ^ttl(DT> 

iztmmism&mm crfcfo^ *%bj©dna©*@*£§jo ©^msis^&s 

20 &J9 0%^±, ftfeff*b<tt*&9 5X&±©*HHtt£%TSifi£E8lfc£# 

nznoTxwmfo&zi-ttzmftvwmm rates K>f*ii£© 

JfciE#l&t£) ©ffi*i®£*9 7 0%£U, #?$b<&$)8 0%J^±, 
25 >XDNA#$mTf&5. iin^07>ft>XDNAH ^ODNA^jJ 

i^^^RtlSfi-r**^**) , *^0J©^>A^M^fctt^^7>F 

30 ®9>M7%. n^^^tz.u^mznt^^m cot, ^hj©^ 
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(i) ^mRwynzm^ mm&mmzmLhx^z>tztb. mm^-tj- 

V-->?f<Dt£®<DA*MzLX, £.Mft i \kZM^Z>(D\zmR\x%z>o 

^^m^^wmm.mtm^i<zwj>^rc.\mmvx^^m^ wu*. #• 

15 

mzft> ^wn\z^xifmm^y/^nuEffiWPh^\txmhx^ 
z>fz®\z, mmz&tfzmm&Mtf-tftiz, &&wtiEmzmnznt£^mm 
m^m&\z, «) *mM(DDNA*mm%\z&i*L, SLfoftx^mwo? 

>nzn*mL1*^Z>Z\t\Z^X, (P) Mf^^WDNA&JfAU 

25 ^Hjo^>/\^K : £^^iife^t^ mmm%mm\z&mtz>z.t\z£^x. 
m\z&w%*mm?>nzM<D'i9Lm$:-ttt\z, &%mziEmzmwz-&z>z\ 

ttfX%& 0 
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Aft, ^©££T> ^§^l»lOfcJi)®Mfet"(D41^1:Ife 6 
*§fcW©*>/c*R£±IB©i!&iJi • ^ ^tUT^fflfSW'&tt, t 

fc|gffl©jISfcffl;t#*# £> n& cfc -5 fc ©T& So 

20 3->X*-3% h9#>K 77tfT3fA©i-5^^J, iSJItt 

iz;Un-*©cfc5fcJRJKW, 3->**-3\ if^X 7;M= >»&£©«!: 
SfcASKbSK Xx7U>M^^v^A©J;d^WJ> ?L$t£fcte 

25 <^©tt»fc$6fcffl||©<k5^?ltttfi#S'&WT'5Jli:*« , Tf#S. &tt©fc 
©©iim^tlft^MfflTK©^^^^^^^©^^^ fflffcilt 

^©j;5^^m®tf?ft^^^^sfctt«$it§^£©®^©»m 
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io K^i»±fflife^tiB^UT'b«fcVi. (Misnfcftittttt, as* mmtsr>7 
*mM<DDNAfimAt£fttz^z$-h±mtmMimM4[:zft. as, * 

tf~>, it;K 5P>A°>v-&£) tdtfUTtftW* 

20 J*?2>m&. — JKWCfiEA (6 0kg£LT) fc&^Tte, -BfcO#^> 
/^S^lmg-lOOOmg, $?£L<fcM&l 0-5 0 Omg, J;D£?i; 
L<te$Jl 0~2 0 Omg&^rtS. *ftPWfcift#-r5«'&H:, 

«*©^*BWT*»W©^>/t^**a»SI©^T^A- (#S6 0 k gib 
25 T) ^S4-r««-&, -B{co€rK^>A^KS*5l~l 0 O-Omgg^ 

SL<t4«l-2 0 0mggE <fcDff*L<tt»l 0~ 1 0 OmggSSJB 

(3) ££K*rr 5BBH^fc£*©**U-->y 

30 *B»fl©*>/^Sra£#:|*l («FfckM&iS#m T*ffl»JfP 
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©*>/X£R©jg£iMSIfcjeBrSi^©Ji&* • ^l»aflfc£©E3lfcLT*iyfl 
LfcA^T, *^BJ©^>A°^»^ *BE©*>WR©*tl&ffiilf:fc 

*©«lll&<E3it* Sft^»*> b < «■€•©£' <&T, fcitflfcKffif 

5) > £fcte#fPJ©^>A°^Jf, ^©$^7^ F £fcte^©:&©£li&£Pl 

#58W©X£-U-->^ffl*y Mi, *^0J©^>/^M, a&fl^^FS 
fe«-€-©*IS^"r5fe©T*So 

*»W©x^U-^>^firfe*fctt^^U-n>dfffl+y 
#K ^fc'&tJ, 3§@#£»3> fflflSttim tttttiim I«II$ffiffif£> Jft. 

n*^*s±jfi©i&« • ^wmthT®im?z>m&, nm^mz^xmm 
T<^n^7°-fe;i/^j^£<i:bT^pw^, *§vitt7Kt)b<tt-enui^© 
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wmt, ?yb, w*, tys>, ^>> 
mt'&mtt\z^<Dm<D%L$*m\$. ^o^m. nmrnm, &$ttMs 

gtLX) IZ&^Tte. -B\Z*D%mk&%)%mo. l~100mg, £F£U 
<\Z®1. 0~5 0mg, cfcW£L<&m. 0-2 0mggm » 

nmz&j§--rzm&iz* mt§mv> 1 ®n-¥miznmm, ttMmm&£iz£ 
&m?%ik&w*&m\<DmTm%i$,x ( 6 o k g t it) Kna-rr**^ 

-U\Z~Dgmk&M*®0. 0 1~3 0mgm £?£L<TOO. 1~20 

mg^rn, &vu£L<\mo. i~i omgmm%mmmz&Q®$~tz> 
(DtmmGT&Zo mmmon^io. 6 0kg^fe^^m^tfc*^-^-r 

l~10 0mg, IfSKIiil. 0~5 Omg, £ 0 L < «m . 0~ 

2 0mgsm tmnmiz^Tzm^z, mt%m<Dimn^m\m^ 
%ikGMz&m\o)3Tmi?;j$.A (60kgtit) tz&^tzms, -b^ 

■Z>%mt'&y>)&®)0. 0 1~3 0mg@E £F£L<te$jO. l-20mg| 
ckD$?£b<te^O. 1-1 Omggg^iIM(:<k^4tS©^ 

(3) ifwmfynzm., ^(D^^^FSfc^©^©^* 

3) te> *^BJ©^>A^M^#mWCTIiT^^,i:^T#§cDT% tttft?** 
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(ii) wmmtm^±\z^mi\:vrz^m(Dm^^nmmit^nrc^mm(D 
m<Dfafot%mfth%w$&mmzKifoi£^fc(D-t>, ^mmwtommmv) 

io mm-r&o 

nuxz>m\ &mm&m\z&%mtti%:ftf£D z.tb-?%% 0 zn^^mz 

ft, #ifoftT J t(Db(D$:m^T*>&<. V\fcft=?-<DF (a b ' ) z , Fab 

15 \ $>^UF abM^m^Xh^o 

fes mm^v< \mw--mmm^om^i\:^^rc\mm^mz^^ 

7tm. mm, ik%m%, Mi^Mt^ni). wM'mmmt^xft, 
25 c i25 n, c i3i n> c 3 h] , c i4 c] ^t^ffl^cns. ±as 
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5 ' ^£#8n?«&«fclr*. jflttfcbTtt, 7#n-X, 7^Xh7X •fe^P-Xfc 
10 #:£EJ&3-& (2JfcRJfi) 'fc©£, *^fi#±©^fl©?Stt£ajrr£;i 

20 K>B*«fctX2^S^fc:ffl^&n5i/i#:tt» 08* tf, 2&EJSTfflV>5nsKfl: 

25 So 

fc©is, *£jfc©^ff$irLif (f) <h> #i#£jg£LfcMfcffi]iC (b) £&#at 

t (b/f^») , b, F^rn^©*«*sa^u, ^^©mn*^^ 

30 U>^U3-;k ifEtn;flcfc»*rs»2|rt#:«:i:&fflViS»tfflfe fc«fctf, IS 
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flIAtf, Aft mm r^v^A/T^irO (ftitfi, BSfP4 9^»ff) » 
Aft %M r«7WA/7yt<) OMR*!:, BSfP5 4^fr) , 5JHm 

20 mftmimm cm 2m m^mu. mm 5 7^mr) . mwmizm m 
mft&mfem msiso (sm mm6 2*?mm , rMethods in 

ENZYMOLOGYJ Vol. 70 (Immunochemical Techniques (Part A)), Ir* Vol. 
73 (Immunochemical Techniques (Part B)K~ IrIII Vol. 74 (Immunochemical 
Techniques (Part OK |pJil Vol. 84 (Immunochemical Techniques (Part 
25 DiSelected Immunoassays)), |WW Vol. 92 (Immunochemical Techniques (Part 
E:Monoclonal Antibodies and General Immunoassay Methods)), IrHI. Vol. 
121 (Immunochemical Techniques (Part IrHybridoma Technology and Monoclonal 
Antibodies)) (&±, y ^^l/Xth»ff)&£*#BHf S Htj^T?**.. 

30 I$l^<gtt§^^Tt^), 
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• mma, 0 (son*) , mmmom&amm^ mspf±. m<t 
»«*rsfc«>fc«ffl*r*ttflc* ^ £©fm »«i$©fc#H*©*«iB©* > 

10 

(5) jtfg^^J 

^jfiJfili)^ 5yK T^7X, tJVtyh, MJ> fcy$>, 

7*$\ -f +r;k >>?-&£) fc*Jt**5IM© 

HT <jH5^»fc) Sttttif a££tf*T**©T, fllfctf, iDNAJfcttmR 
NA©JI{g, ^^H»*Vitt»ateT^» RDNA*fcttmRNA©iiiP* 

*^©DNASffl^S±|B©ate j F^»ftt, MtLM S#^©/-if> 
20 /W^'J^ if— >a >^P CR-S S CPfe UfJ^y&T* (Genomics) , 
&5#, 8 7 4-8 7 91 (1 9 8 950 > 7ui/-z?y>fX • Orf • if • :f 
> 3 ^ '7*f5 — t^'Kl>>"fX't^' 3.— XT. X- (P r oceed i ngs 
of the National Academy of Sciences of the United States of America) , 
£18 6#, 2 7 6 6~2 7 7 OK (1 9 8 950 ) > DNAT-f^ uTV-i f£ 
25 £fc«k V) %mr$"Z> Z. ttfT^Zo 

«fc 0 W^tlii $ nfc«&^ PCR-SSCP^, DNAT-f ? D 7 
^ft£tJ:t)DNA©^«»3Wttffl$nfc«^tt, WLtts #-lk#-H» 
s£IL IS GSttB*) > tiiB&*©£W]fiLff*r£* fl&iS5»W^F^, 
30 JSfc«l**, ^»W«fet*©*«T*SRltlltt^KVit^»fTsc:t^-i?€r 
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(6) 7>tt>ZDNA&$m?Z>WM 

fgl^ot, fcb (09, 7«;K ty>\ 7^, 

m\fc£(D§im¥mzMtbzn%mfottb\zmmfcv, m&f&it*/^ Fa 

l*3te»Bfa#-r**£, HKttfcJfcA (#l6 0kg) fc&V>Tfct, -BfcO 
^i7>f-fe>XDNA$l!0. I~10 0mgt4t§. 

S7>ft>XDNAH |&IK^>||IIIftlC*W-5*5SW©DNACD# 

25 mm-tzztbT^Zo 

(7) *5fi91©ffi#£«rrSB& 

30 #56W©fi#£^?"5±fB£ft©ii&* • ^KtfflfcJU ^T?fi*tt©fc«), 
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mm m. 77K >»> <ix* witta) \z 

KLxmnW&f^i#mnmz®^z>z.ttfxiEZ> 0 &^*mil 

SllHiatbT, 5I3tO. 0 1-2 0mg/kg#im £F£L<«0. 1~ 
l Omg/kgftim $5fcjf*.b<«0. l~5mg/kg#:S@Jg£, 
l B 1 - 5 $?£b<tel B l~3®5g^ 

4t§ci^T#5o mwmz-m^m^zu, ^<Dmmzm^xmmvxh 

cfcK 

±m^^zm^^n^mmtmm\t, *mn®ffifttm®^mzft®-z 

m&mz\$mt\ 7>fMn-7^>^m) , ajw, *g& 
&u urn, tsy°±)m ojyhijy°±jim^ts) . v-n^m mm 
W3.E&&tft>nz>o frfr&mf&m$&fa&%i<D%mz£?Tnm2n> mm 

s. mm* mmomfc, mwMtbxte, %m. x'/u&Aj. mm, xfj 
&it^i§«£im &T£#t$ij, jffi^ait^j, £«ai«!ifc£ 

tFt#*fctt-€-©tfiS3i«ai*ffllfcfflV> 5n5*«f©7Kttt> t < ttjflttfcfc» 

m. awsfcttfL^-rsiitiCcfcoTmcr*. &itffl©7j<ttfi££:bT«, #i 

SO #U7JW*-h8 0.HCO- 5 0 (polyoxyethylene ( 5 Omol) adduct 
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of hydrogenated castor oil) j* fe£bftmisT 1 h&\f\ tilfeMtLTfe, 

10 5-lOOmg, ^OfliKD^Ttt 10-2 5 0 mg ©±iBffifo&*£W£ftT 
(8) DNA»tl 

©^*&DNA<hffl§f2-f §) £&tt*©£&DNA (*893©ft3fett££DN 

(1) #»WO^*ttDNA*&(i^(lD^SDNAStt5#k M*SUft*K 
20 (2) *kWJLI«^s'*ili?*5)| (l)iB*©IM&, 

(3) ^T>yi»«tY-)XSfctt77hTS^ (2) |B«©8MftK 

(4) ^H|©^feDNASfd«(DflDNA^fl, mMWz&te 
T5fiSb5*fift^^^-*!ift-r*t>©T*-5. 

*»W©^*ttDNA*&J4*©^SDNA*Wr**t: hn|.?L«jtf (OT, 
25 *5SW©DNA^»«tl»IBTS) *S«IP, gH0P, fc^fccfctf-t© 

->3>&, 7-r^P-f >S?x^5/g>fe A°-t-Y^;1/^>& DE 

30 AE-f^h^^aciDgWit^DNA^t^^iCcfcoT 
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10 C57BL/6m DBA2^£, 23Kt^£l/T, B 6 C 3 F x %tWt, 
BDF K m B6D2F,m BALB/clE ICR^i&a 
77b Wistar, SDfcg) SWt^. 

15 *»^DNAtfi *bh«S.i&«I3W3NrLT^S*»58©DN 

& #£Ofcfc©, £g©tiHiK xm, m<DMM: 

^Oti^a^CfcDNA^Ml^n, iSDNA^tnS. 

d n a& £jws vi sna. 

*B93©ft#ttDNAfck »jfefr*tt«ltra«**VittSa©^6©Hl 
&»$*#© fcCTfc^T'&J;^. *^HJ © D N A zmmh®} \zM& £ 
25 SfcoTte, KDNA*l&«JWIiaT»iS$'&5'5yDrE-^-©Ti«K:«S^U 

feDNAn>x h7^/ h tvxm^&fDtf— mzmi\x$>z>o m%.& 

©b bDNA*!E^$***^ c:ni:ffll^tt3&SJft^*58^©DNAS*-rs 

K ^VXUE) S^©DNA$^$-B-5^>#S7°D^-^-©T^{^ * 
30 ^(Dk hDNA^LfcDNA3>X h (0S, 
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5 ^®*5fe©7°^X^ h\ H#**©7°7X^ h\ A77-y^iWf'Jt 
77-'^ ^PX-eiL^^I/X&^I/hP^^X, 7^^77^;P 

10 ±IB©DNA^Iili5&tf^5 7°D ; E-^-i:LT«, #l*.fcf, (Dy^VX 

jc<m;i/x, syscK^x, ^u^^uxfta (cs*-r^DNA©7°p 

<D#®til?Lft& (kK 7it^> AA7 
73>K T«7X^i*) fi$07'D ; E-^-, 7;i/7*$ X -f > 

15 7'J>I I, *7P7*73r>I I, X^X^ — t?> I'j7D|Xf>, X>H-fe 

S-h7>77x7-t\ Jto«fi*^ftS^/3> ^7?>K1, K10M 
r^K14, 3 7-^>IIM^I ISU 1K£Uy^AMP#;#^>A 0 7M 
• fe?0 I+J-7*P.Xy K ^7hD7^X SHMifitrCttT^UX^XX . 
20 ^M7"hU7AfiJ«tt@^ ft£l^7^-^P^>*^-if (- 

»:Tie2 mtSftZ) . Y <J 7 A# U 7A7f/y> 3 U >Bfe^»3d (N 
a, K-ATPase) , Xa-n7^7/>ha ;* P^M > I & 
cktfl I A, ^P^P^V^-if lii-f>kt:^- MHC7^X IinJiC 
(H-2L) > H-ras, l/XX H-A°^ > 0 -imi\M^ ^B^)V 
25 ^v^-if (TPO) , ^U^y^FilMfiH^la (EF-la) , 37 

>A7Sf, fn^D7"UX Thy-1, &^X*P7*U X Hi^gl* (VN 
P) > M^P^f FPP>^-*>K $t^nt'X hP#X>C, *m 
Ia77^X 7°l/X°PX>7-X7U>A> /t77Vy>^^©7°D : E-^- 
30 t£Et)m^*>ftZ>o ft^T^ ^#7?i^^1-^^^^PJt^1t-< F*#P7 



WO 01/48203 



PCT/JP00/09236 



-Ol/X^d*-*-, th^'J^KilSHfla (EF-la) 07°n 
^•©^> iWi:-rS^*ttDNAS$&fciai58iR$*SBWTftDNA©^ 

A^fiy^rs^t&jtiUc-r So *^©^*ttDNA*s^atv^c:©@©i!i 

14d n a ££££&*rr & £ <h zmmisT, mDNAU^Wjmtvxmnom 

25 gmmm&mz&ttz*mm<Dft&&DHA<Difcmz* *t*m%wito<Dm 
#mm& <fc xf#mm<D£x \zmm \z&tEt £ttft s . dn a&#& 
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tmwtn sssbbt z>z.t\z&X) t^t <D?mm d n a \z % & o 
izmmmft-fz z. t&r^z> 0 

^$*e>nxfe d , i*jfti£<DiEitD n A<Dmm*&mtz> z. t\z & vmi&&)\z 
tLTmm-?z>z.t&7:%z> 0 m*M, *mn<DiEif;DNA&®W}m*m*T, 
mm^(Dmm^nz.n^(DmB(Dmm^m0mmmuozt^m^$> 

m\zMt%femMQz? v-->¥f&mzbmmmtr&&o 

*14D N A %%fe\Z$kW'fZ> Z t %mm bTMD N A£^T®j#l t bTffi^CD 

m^mmrmixmi?'fz>z.ttfw l mz>o @i$£T3^*DNA£itiM. 
#3, ^M^m^^^^^^^Hj^^SDNA©^^, ttmm^mmo 

Ef li*<k Wli©^T(:#W§,i:5 DNA^m©f^ 

^u^±x^(Dm^mm^^mmm(D±x\z^mm<DmnDNA^'r^ 
z.t%n$ft% 0 *mm®ft&&DNA%^mwzz.<DmomM<D^m$, 
^Qm#mm&£tffcMm<D±Tiz*mw(Dmi%DNAz&-?%o #adna 
^mmm^fDm^zwot^'i 3- vmm^wkh, z.vwmomm^ 
Efs iitK: <£ of ^tofi^iDN A£;rt& \zmmmft~?z> z. t 

^ $ # e> nrfe d > fifei£<DiES d n a cdm & z. t \z & k> mmm \z 
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J;^)jE#^>A 0 ^M«fgM (dominant negatived) ^BJT^^E^l/ 
*^0^0^*^DNA^^$ii:fcntfL®jti«, illfi^Bj® 

15 (2)*^B^(^DNA^»itl(Z)mil4 , ©DNAfeb<«RNA^it^t)fr^ 

25 tt^TO^&£&^tf, >/^mzmm-r^mB,(DW a mm^m^ 

^fe, *mmo$>n?mzmm?%mm : E?)i'CD&mmz& 

30 ■&E<D$>nzr'gftfmm\z&iO, iib&DNA^IHoM, ^<2ig* 
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(9) /^y^hi* 

(1) *mM(DDNA&yffemkzntaEt hiiiwifi, 

(2) MDNA^i/^-^-it^ *mm&&(D&-fi7?7 b^y-v 

(3) (1) mmm<D]&&MM, 

(4) ^hMii?LKiW^^#i]tlTfe§^ (1) ^fB«©K^»> 

(5) y^tiw^^xTs^i (4) ^Em©E^«> 

(6) *^BJ©DNAW^.|4^$nfcMDNA^^^t: hH&SJb^ 

(7) ^DNA^>#-^-Jl^ (#K *mm&&<DI3-tfy?bi/?— te? 

DNAiC^T^yo^E-^-(D$ij^TT^b5§^ (6) ]SfB«4(D^b 

(8) #\im%mmmvmmm-(:$>z>% (6) ^K«©*k h«?L»tK 

(9) ^-yfiWT^XT^^i (8) ]®f3*fc<D# t hWILfjtk *5<k^ 

(ion (7) mmmommz, ^mt^^^v, u^-^-m^o 
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%mW&?%*%W<DDNA\zA&mzm&*MX2>CtlZ&r)^ DNA© 
10 W^ifcK:<kDl*DNAfi*J©HKX«£»©»JI& iDNASJfAtfcttiift 

>o«i*wiD#&*r&bfcD, 7Pt-*-**v>ttx*y>©«g&«Hrr 

& £ <h <fc 0 #3fclH © y y £ 7 £ h D N A £f£§Tfnfc£<fc V* 0 
*58«©DNA*«^tt^Snfc*thl^»*E»illHlfi (ETF, #5BE© 
15 DNA5F^ftES«ia*fctt*^©yy^T^hESlffllfii:«IC-r«) © 

^witi/TB, BWfrs*khnt?L»«*s^rr5*»9!0DNA 

— ifat^) .cat (^D7A7x-3^7t^h7>^7x7- *31 

20 fc?) ^^tTsw^-^-mfirtftifx-rsJiiitecfcDx^ry^aiB 
tsDNAfi^ij (m$> poiyA#jn^^;u^£) sifAi, 

J;5^^LfeDNAlS^J^T§DNAiI ^-^7T^>^^ 

ftfc E S SDI&KlO V>T#fgBJ © D N A±& § ^^©S§© D N AE^J & 7° 
P-7ibfeitit>A<yU^if-V3>^^§Vi«^-^^j;x^>^ 
^^-"iODNAE^t^-^yT-^ >^^^-ff«K:Mbfc*5SW 
0DNA^0ffiM^DNAE?iJ$7 , 7^7--tLfcPCR^<tOj5? 
30 tffU *»9i©yy^7^hESlBJfi*»jr5iltfcJ:?)ff*Jlt*«T?€r*. 
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©Evans iKau f ma©#&K:^DT&LX#5£Ufcfe0Tfc<fcK M 

fc$^WK:»£WWM#9i£j&>fcE Sttlft&flSt#T3fc£©lWTW*& C 
5 7BL/6T^7X-^C 5 7 B L/ 6 ©^Plfc©^^ £D B A/ 2 <h©£ 
Stt.fct)gfellbfcBDF 1 T^^ (C 5 7 BL/6 tDBA/2 fcOFj) 

10 tfv3, |p*t3t*T*StVi-5fiMK:llQAT, C5 7 BL/6 T^XfcitJHdf 

C 5 7 BL/6T^tAy^^DXl"SHi: , r*©JlfeW1Bf**C 5 7 B 

iKiv>'fn©Esaii6*ffl^Tfe«fc^, isicEsiio^i 

& K: *> T# 5 < Hit © WJ Sff & 5Z£im&L\f*o 
20 ES$HJ&©jl$tt©¥lJ£#&<hbT&, PCR&fc±i9Y^&#:±© 
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2 n = 4 o n&zmm) u-=.>tf?% c turn* v ^. 

STOH, : H^m©J;5^^^7^-y-«±TL I F (1-1 
5 0 0 0 OU/ml) #fiTKift»3tf^J(R»»rt ($?£L<«, 5%jbkM#7;, 9 5% 

0 0 1-0. 5%hU7v>/0. l-5mM EDTA, $?£L<tel<jO. 1% 
h'J^»/lmM EDTA) D#»MtU Srfcfc/Mbfc:^ 

mS^^^T^STMig^T^^i^iD, 9HM& «M> 
15 0@^©^^7°©«{C^$it^^i^nJ^T^J9 CM. J. Evans It 

H. Kaufman, ^9^- (Nature) |f§292#, 154H, 1981*F ; G. R. Martin 

7°oi/"x^ >7*X • ^7* • :H>a7\>l/ • 7#x5- • ^T* • +KX>7; • 3- 
(Proc. Natl. Acad. Sci. U.S.A.) H78#> 7634Jt> 198l¥ ; T. 

C. Doetschman yt-tJl/ - t7' - X>yjtDy- • 7>F • X^77^ 
20 'J^^JV-tJ^tPy- H87#> 1985^3 , #3§BJ<DE S,«£ 

25 -TZCttfvimT'&Zo 

U #A^«tD^-^y^>^^^-©*fi!W©DNAd^«ttfl:$tlfc 

30 DNAEw^g^iwim^^fciD, T^xE^na^fctt^^xipaflia© 
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m © D N A £ J v V 7 h $ ■& £ £ £ #T $ 3 . 

#fg93©DNAj&V y£7£h£nfcttlll&fcJu #389§©DNA±£fcft' s e-© 
^©DNAE^J&7°n-^<hL^1f>/W7 < U^Vif-^3>^^/c 
^-^ryf^f >^^-_t©DNA@B?iJc^ ^—VyxJ >2^£*-fc 

*MBBSSffl^fc»&tt» tt^fcE»JM.K:«fcD> *5fc93©DNAtfqqgttfc 

^h^mmtx^mz^mvrc^BM(DDNAm^%^mmt(Dmmf)^m 
m**7mm<D±Mmm<D-m^gLrc*mm<DDNAm%^m&, z\ 
T©ia^A^^ic^$in^fe*^Bj©DNAM^feo«T^$nfe 
£<D&?\zLT%iE>ntz.mmz* #^©^>/^m©axp^t;£ 

Z\0)&?\ZLX#mm<DDNAtf; y£7£h$nTV>5ffl#«, SSEfcJ; 
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£ ? tevtrnxm^tz z\t\zxr) $mmz%z> z. t&x%z> 0 A^n-tH n - 
^mnmmm <D®>m \z mm x%> & „ 

(9 a) ^BJ^DNA^^tSfl^^^H-r^^^tT^ • W 
*^HJ(DDNA^^#h MtlLIIj^«> #fPJ<DDNA<DMi^§& 

T^m - ^m^mt^^(Dx^v-^>^izm^^z\t^x^^ 0 
tt£tit>, *&mt. *mw<DDNAmm^±#\ibm%mmznmk&y>} 

20 (Dxm^mmfcEizmm-fzmmizttLTfem • ^ra^&^-r^^tisfc 

U-->^^iC^^Tffl^e.n^*^0J(7)DNA^^#t; h 

25 zm&m®. mmmmm. mmm^m, iwiiiiE 
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& £ £ & ttxm&mm- ctrnx^z* 

«©tf[tL,Ttt, ^a^wfcws^ns* w«) m 

mm&Lte. zL<Dmti&£Lx\t* mm*, mwm mk, u>m, 

>M> 7-?;H, >rW>ft, ha^S, 151, #x>fil, u>=n», 

ebfc*»w©^>^^K*^*r , r*E*tra«K:^T«jfir*Jii:*« , rft . 

fctemifrtf T^X, ^l/^EyK £+Mr, 7^. 

^7, fcttl/TS-TTS 

&fc£$i;&te*©&©tS:-£Stt* *f&£iu £#;u-h&£K: 
«fcD!Sg»*5**, 08*.fcf, Sttl»»©?&*iWT?ttfl:^«lSfiPS!#*rs» 
£\ -flglftfcJ&A (&E6 0kg£bT) fc*V>T«, -Bfct?#Kfc'&*& 
l&O. l~10 0mg,^KIil91. 0-5 0mg> J; Dff*b<ii^j 1 . 
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mtemteSMnowzmftfoK (6 0kg£bT) -uiz 

-0%fflC&®*®Q. 0 1-3 0mgm ff£b<«tt0. l~20mgi 
ft, ±0j?*b<tttt0. l-10mgS**iMRftl*fc«kDtt#*ra©^ff 

(9 b) ^%m<D^A\Z^^U^-^-(D^^M^tcmm~t^ 

tbTte, MSBbfe^HJcODNA^I^^bhPilLfttlCD^T^, *$£W 

^— (1 acZ) , Rl»Ftt7;U*U7*X77^--«te : f'*fc^ 
7 x 7 — £ itfc^fc ZiiWmv ft S o 

*k hPi^»t)T*tt> l/^-^-3te^*^0g©DNA^-r§7 o n^-^ 
jS-tf^hi^-ifjffc? (1 acZ) TWfcbTV***^ 

(D^yn^nomm-^mmr\ *%w<£>?>/^n<Dttt>r)\zi3-ft7<?7 h 
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u u>HMtffi£3£&tt (pbs) nmWi, x- ga i*%t$m&mr, 

5 7Vimi!, ®3 0#fcV>L llSMEJ&Sttfctk 1 

FT5mRNA£&tHbT i &£V>o 

fczto&ifimKBti* £Qt>tt±m¥mznmisn%Mmmi)m£L^ 0 

is nott&tibTfi, mfl III (W^HT, 'J>K, JUtoJcfcBk 
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tf-X tfv, -fs, It^fct*) £2t LT&ttZZt ffiTiz 5 o . 

5 OkgiLT) fcfcV>Tfck — BfcO#Rft;£*b£J|0<). 1-lOOmg, & 
Sb<tt#5l. 0-5 Omg, «fcD$fSb<tt»l. 0^2 0mgS4t5. 

10 T) tejft-rr**^ -BfcO*Wb^**3KlO. 0 1~3 0mggE 

L<\mo. 1-2 Omggft, «k0^b<ttS90. l~10mgfl^£# 
I^&WtJ:D*a:-^-rS0dWIU^T*S. tf&0lfr&©S£t>, 60kgSfeD 

15 ' SjgPS^-r*^ HKWfcJjfcA (M6 0kgtbT) fc^V^Ttt, -0 
\Z^mt^m^mo. 1~1 O Omg, j?Sb<«*9l. 0~50mg, J: 

o»*t<tt#5i. o~2 0mgtw. ^ftpwtfi-^-rsa^tt, t^b 

NAfc#r«^D^~^-«ttSIB*t-«^**a»fflCD»T?aflltri6A (6 
20 OkgtlT) -BUo^ft^^O. 01~30mg 

tt&L<U®0. 1-2 Omggft, «kD»Sb<ttJ»0. l~10m 
ggg^llftiia OS#t§om^T$?)= te©Sr#l©*^fe, 6 0 

30 IUPAC-IUB Commission on Biochemical Nomenclature iCck^lS-^ 
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DNA 




5 


cDNA 






A 


: 7t-> 




T 


: 




G 


: t?7~y 




c 


: i/Fy> 


10 


RNA 






mRN A 






d ATP 


• r^y7r 7 U > 




dTTP 


: t^^v^^ v>- U >!& 




d GTP 


• ^rtir^Fi/tfT J z/>- U > 


15 


dCTP 


: ^fi^^yy^-vy-^y^t 

• ✓ -J \ ^ S S , ^/ MX. 




ATP 


: 7x7 U >M 

• X S S V ^ — i X ^ t-tX- 




EDTA 






SDS 


: Fx:>;H»^-hU^A 




G 1 y 




20 


A 1 a 


: 7^~> 




Va 1 


: AU > 




Leu 

» 


: u-iyy 




I 1 e 


: -rvn-r-» 




O C I 


. ul 'J X 


25 


Th r 


: zu*~y 




Cy s 


: yx^y 




Me t 


: 




G 1 u 


: tffrf^ym 




Asp 




30 


L y s 


: 'Jy> 
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10 



15 



20 



25 



Ar g 


: T 


H i s 


: tX^> 


Phe 


: 7x-Jk77^> 


Ty r 


: fny> 


Tr p 


: hVy°h7r> 


Pro 


• ~fn i ) > 


A s n 




G 1 n 




pGlu 





30 



Me 
E t 
Bu 
Ph 
TC 
To s 
CHO 
B z 1 

C 1 2 -B z 
B om 
Z 

C 1 -Z 
B r -Z 
B o c 
DNP 
Tr t 
B um 
Fmo c 



?7VVi?>-4 (R) M 

t -7>+v77;pfc;p 

y"hD7x^ 
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HOB t 



5 



HOOB t 



HONB 



DCC 



: 3, 4-yk Fn- 3-hHn^>-4-t+V- 
1. 2, 3-^>^h'J7> ? > 

:N, N* -yy^D^yMjUy^F 



CIE?iJ#^ : 1 ] 

*^cd^>A°^K (bhNCHM) <D7*;mSffl&*:'to 
10 CIH^J#^:2] 

@B^iJ#^ : l^Wb%ftZ>7*Jffl®M<DA 9#@~3 1 7#B©75/m 

QEWf: 3] 

SB^iJ#^ : l-VWb-Zn%>75.Jffl&M(0 2 1 5#S~3 1 7#@©7^y 

15 BtE#i£?*-r. 

NCHM) ^n-H-r^DNA^SSB^J^fc 
CEWt : 5 ) 

20 @B^iJ#^: 2T«fc>$n*r$y»E5!l*3-H'r*DNA0i»B?!l&^ 
To 

C@B^iJ#^:63 

@3^J#^ : 3 T^fe $ n § 7 ^ J IkWM Sn-mDNA ©ifi^S^J %m 
To 

25 [@B3W§ : 7 3 
(@5?'J#*t : 8] 

30 &j2&©^JS03 lt#&nfcflfeifrE scherichia coli 
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DH5a/pTBN3lt 2 0 0 0^1^ 1 8 UfrbB*m*fflf±tiLfim\ 
E+HW 2-17-85 (DftBffl$tf% ( I F O) fc^ffc#*| I F O 163 
5 4tlT, 2 0 0 0*p2£ 2 UfrZ S*S^m^< ffitiHL 1 - 1 - 3 <£>il 
i*S*#I*^R4^X^I«tt««IFS!Bf (NIBH) fc*t6#* FER 

5 M BP- 7 0 1 7 tLT^n^namsnws. 

• ^n-~>^ (Molecular cloning) KfBIR$:nTl>5;fr&fcffiofc. 
10 1 

khNCHM^>/^I*3-h*t5cDNA ©#p-->^ 

S3#l#if : 7T^£tl£:f Jn'DNA (TCAGCAGTGGTCTCTC 

15 AGTCCTCTCA) §t>Xi7 P 7i'7-tlT 1 K#l#*§- : 8T^$n 
St'J^DNA (AC AAGT AATT C TGGAGAGC TGGCT AC C 
A) £7>5Hz>X£l:/^T~£LT&*5 OpmoK Premix Taq 
™ (Ex Taq™'Version) (Sii (ft)) 2 5/i 1, ^IDN 
AibTkhMfMcDNAigi (£a>xy^ (#)) 0. 5/il^ 

20 tfjg£?£5 0m 1 tf— ^MK^?- (GeneAmp" PCR 

system mo del 9700 (A°-^>x;i/TH±)) £ffl^T> 
£9 4tTl #fMV>fc^ 9 4 < CT2 0g>, 5 0tT3 0^, 7 2"CT3# 
fcltK£;i/£bT3 5+K^;i/,$|i9MU £6fC7 2 t CT5^#fiM$ 
tsyn^AlfPCR^^fe. Rj^7tt&lK7#n-;*yjl/*ffl 

25 . UTt^cfttlf^fA^PT'f FffefibfcfcH^ ^H^v-^'-JSIIICT? 
1 . 2 k bttifiCDftfcfcP CRJEjTCJie$ttfcDNAfc»Ji^5/t> F£H 
§gbfc„ ^7^^^yJW7h7^y3>^^f (*7^>t:) £/BV*T 
^DNAlfrjt&lEliRt, Mg2?iJ$Mtl)^tpCR R 2. 1-TOPO <A 
>ti>D> 5 x>t±) fffl^TTA^D-Z>^U M7°7X5 F^^MMDH 

30 5 o«cCDn>t!f>htJH:»Alfc. 7>^>U >^LB«^ii±TtB 
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NA, pTBN3£W»[bfc. #ADN A©JgSiB^J*ftJg-r 3fc®> pTB 
N3SrflFSDNA£U AB I PRISM R BigDye Terminat 
5 or Cycle Sequencing FS Ready'Reac t ion 
Ki t (A-^f>x;i/TH±) ^Vifc^«-^r>7,^^#^©^fCb 
fdbT, v;Ht^^7— [Gen eAmp R PCR s y s t em mo 
del 9 7 0 0 (A°-+>x;j/V-a)) Tffo/t^ iSMM^DNA^ 
-^r>t-AB I PRISM R 3 7 7. (A-*>x;i/TH±) Tfrflrbfc. 

<mmwtz^mmn : ix*i$n§3 1 7fio7$y»*&a5ir^> 

/^INCHMSn - Ft5E?iJ#t : 4T^£ft5 9 5 1*&S<Z)&S@2» 
5&St-^ I J-f'f>^71/-A (Open reading fraie) 1 <2@3 

^SWt^DNABrfrjWASnT^fc (HlTtt, ^^-DNAOEco 
15 R IB»«&J:0#XE9»flJS*-r) o 3-F$ti3NCHM^>A#Sffcte, 
28#a-feU> (Ser) fr£>49#g^U~» (Gly) ©75 /BBSSKjWT 

20 3>FDt^a'J>I f&SE#^>A°#it, bh3>h 4 D ; &ya'J> I ttMfo? 

ri-U>lMlg^>A^M^^@l^'l4^T^/mi/^;VT^rL^n3 9%, 3 
7%, 3 7%, 3 5%TS-3fc. 
£5bT#&ft&:/5X$ HpTBN3^lDH5afciAU MMfc 
25 ^Escherichia coli DH5a/pTBN3l#fc. 



t h NCHM?!itt©^ 

IIDIlWlfclBIROjfADNAWM- (pTBN30EcoRI -Ec oR I 
30 1.1 kbSfrJt) 20ngt [a- 32 P] dCTP (Ame r s ham: 6 0 
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0 0 C i/mmo 1) 5 n 1 tteft^T, Multiprime DNA la 
be ling s y s t em (Ame r s h am : R PN. 160 1Y)©M 

/-if>7*Pyh (CLONTECHtt: #7 7 5 9-1, # 7 7 6 0- 1) 
5 M^khRNAW-7"n«yh (CLONTECHft : # 7 7 7 0- 1) 
left. LTA-f 7* U 7*-f "tf-v a >£fr o fco A-f 7U ^ X* cktfSfe#0*fr 
tt, ^©T— a7;Pfc|£V^ ^ttite* BAS-2 0 0 0 (7v7^M) & 

10 frtfc-ofco 

mmm 3 

NCHM^ >/^IiMii £ F L A GX tf h -7°^ 7°^ H (DM^? > 
A £ ff ©COS 7 Jfflfl&TO^^ 
15 ^T©gm-e, NCHM^>/^7®IH^^<hFLAGXb°h-7X7^ 

Wn?#&nfcNCHM^>/^»S3- HTS c DNA^JggBBfllfcg^ 

2i07'7'f7<-DNA$^fifct5. -Ofck 5' -CGAATTC 
CCACC ATGGGGAGC AAGC ACTTCTGGC CGGAGGT 

20 A C - 3 ' (@S^iJ#^ : 9 ) D , £nfc»S@ll?§ E c o R I RMM£&£ 
£f7>#-@E*iJ£5' *MJt^, »F>t+145~+172 (SIR 
WttlMtS+li-r*) ST0t>7^J^WJ^DNA^§ o 
Oft, 5' — GTACAGTCGACGACCCTCCCCAGCATGCG 
GGCCACCCA-3' (JSM^ : 10) T&D, ctlBWlSal 

25 IiiP^T^-S^J^S' 2 5~+9 5 l3rC©7>^-fe 

>^E2Rl^^^fcS^I*Wr**U ^fiNA7?*5. UMI 1 T#£>tl£ 
7°7XS Hp TBN 3 %MMtLT, HftS 2l©7*7'f V-DNA^itfT 
akara LA T a q (SfiaS) 1J--y;HM 7 9— G e n e A 

mp™ PCR system 9700 (A°-3p>x;l/7H±) \ZX, ®tJ9 

30 8 TCT 3 0 Wlg^fdi, 9 8 GT 1 0 5 5 GT 2 0 7 2 °CT 2 
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#*U*J6*fT5."»&tt*DNAWH*Slll»«, fflPMlEcoRItSa 1 
IT?^«Mt<BSS$R«U |!|!ltt^i^^pCAN6 1 8FLAG 
OEcoRL Sall^MA, 5t*g*r5. P C AN 6 1 8.F L AGS, 
5 ^775F^^pCAN6 18MU »-*-ilT©^tV-f 

is>mimfc?z&-otmz, aw^/i^g^n-FTSDNABrtt-fc*-® 

^D^>»T^EcoRI, Sal I UWzM\~$-% Z. t TIM h * 
iSu^-i )V7> OMJUHte^x > A >1M- t^©TI© i8-7^^>-7 0 n^: 
-^-»TTM^>A°^K^^$ii-^^t^-t^§c,^f > t 6 , Sail 

10 SUM^fc#«E-rS8T$y|fe©FLAGXtf 1 — ^SB^iJ (Asp-Tyr- 
Lys-Asp-Asp-Asp-Asp-Lys) Sn- FT£&XIE?!l t 
rHihn F >«^3X 0 21 £TM@ >n& F L A GS6£- 

NAif>i-OpCAN6 1 8 FLAG^©iAt)NCHM^>/^IWI 
15 ^iFLAGXtf h-y©itt^>/1^« (WtVa 1 £ lS»#tr) 

TSiWTfrK i^^7X5FpNCHMtra-F$ 

^:COS7« (1. 2X i o s «) $6 7tyi/-h*fflur, 10% 
W^Jfiim (FBS) ££tr^;^y3g4fe«/jN#jfi (DMEM) T2 4(9181 
20 ^©«IC±fH0^i7°7X$KpNCHMt ra-F (l#x;i/& 

fcDO. 4 tfg) *>J#7i^h7$> (GIbco BRL) SJBWrB 

Af3o ^A2 4B#r B m ±c©«fL^«i^2fiaii/, ssksnfh^ fb 

S^fOptl-MEM (GIbco BRL) fctt^LT 3 6 I^W«««, 
25 £t» (PBS) T2®ife#ft, hU^SDS-b->^;W»«*T»#tttaL, 

-3\ ^*±m«Rs^jtii (#?* 3000 *y b) vM±mm'&. m®<D 
bvxsDsv>y°)mmmtm^ir^>o £n^©it>y;i/£»g^ 1 

5%-2 5% SDS-#UT^U;P75 WfrHn&ftML* t£t>\Z^<D? 
;U^SPVDFE± (Ame rsham Pharmacia biotech 
30 ft) fcte^r*. iPVDFl^7*D7^l-X (®EP?Ut) TflBIM 
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7uy*>tfL, 0. 0 5% Tween 20 £3tTP B S (P B S - T) 
■fTirCFLAG ^/ £ U-j-)l$ifc (1 0 /ig/ml ;Kodakfr) <h 2 

PBS-TTr3[lI^^ PBS-T4"T, ®#7-trb:^ 
^^iliriT^X I gG^Jri^ (Ame rsh am pharmacia 
5 biotecht; 5 0 0 OimW tlWt5. P B S -TT 5 08fe 
E C L p 1 u s ^fe^y h (Am ersham pharmacia b 
i o t e c h%h) fecfctXECL film (Ame rsh am pharmac 
i a biotecht) *m^Tmmf>* >WMlZtt 

10 ^I6^>A°£M<D*i§!lteU ±fBCOS 7»^(D«^#A^^ 

X^7y7'L, ^llH/fcMllltlfeUR I PA£§» (15 0m 
. MNaCl, 1% Nonidet P-40 (NP-40), 0. 1% SD 
S, 0. 5% r^ya-jVith'J^, 4 0mM h U TsMB. (pH7. 
5)) ^fflV^c«maj^J;0, SiFLAG ; E/^D"t»M2 

15 T*t) ^*^At^bfcT7^n^^^n^h^^7^-^Trf-5 0 

ifil^iT^^#&^§-^©i¥«i:bT«, H*fcJMf$r£*yh (^ 
20 ^H±(7)fiJfflpJ^ft 

30 
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j w®m * 7 > a 7 n * fc tt-e 

2 . flf$£ 1 fBfc©7 W^KOBMM:/^ F*fc»-t©Jfi. 

3^F 

*&«■£©&. 

5 . ftjfcJg 1 f3i!t©7 >A7® £fcftfif«! 2 iBfc©^^^ F £3- Ff 
SDNA^tftSDNA. 

6. @2?U#-Sf : 4T?*Sn**»E?!l*«rr*lllf^5|Bii0DNA. 

7. BtfUIMf : 5T^Sn§ifiSBa^^^rr5^^5|B«©DNA. 

8. 6TS$ns^gSE5U^Wr§ai^3i5|B«©DNA. 

9 . 1 fB*£©7 >/^^R*fcttilf*B 2f2i$©gB#^-7 0 5f F&3- F"T 

§ d n a &#rr asm**.'* 7 7 --v^mmmz ntcmnmmfo, 

1 0. M^lfBm©7>A 0 ^MSfctt»^2f5«0^^7°^H^3-F 

l !3i!c©7 ynbMh l < tefS^ 2 f3fo©gK#^7 0 ^ F sfcfcfc*-©*!©© 
SSife. 

1 1. lf^lfB^(D7>A^Mfeb<«»^2|3«CD^^7^FSfc« 
1 2. !l^lfBm©^>A 0 7KfeL<«^Ji2fBiic(Dg^7^H^^tt 

^©&&jb z. t*&WLtt%, m#m i f3«s©7 >a7S? t> u< «8t#9i 

2fBm©gB#^7°3 1 Fi;fc«^©&©S^^ 
&^©&©77 U-->^ft. 

1 3. M^lfBm©^>'A^Mt)b<«ii^2f3m©g|5^7 0 ^F^^tt 
* ©3££^£ l/T)5:«, 8fc&® l fBfc© 7 > A 7 U fc b < ttHf^S 2 RStt©$ 
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10 16. m$tmi lf2«(D^L#:^^LT^^#^Jc 

is. # • • pgn^a, s> ^wifiiwif^> j^efrpr^ m 

15 19. ft^lfB«(D^>A 0 ^Kfeb<^^*fetti»^2fHm»^^ 
2 0. il^ll3%(D^>A o ^®feb<«-€-0^fctt»^2|3m©SI5^ 

25 
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mi 



GGAATTCGCCCTTGTGGTCTCTCAGTCCTCTCAAAGCAAGGAAAGAGTACTGTGTGCTGAGAGACCATGGCAAAG 75 

MetAlaLys 

AATCCTCCAGAGAATTGTGAAGACTGTCACATTCTAAATGCAGAAGCTTTTAAATCCAAGAAAATATGTAAATCA 150 
AsnProPrbGluAsnCysGluAspCysHisIleLeuAsriAlaGluAlaPheLysSerLysLysIleCysLysSer 

GTTAAGATTrGTGGACfGGTGTTTGGTATGCTGGCCCTAACTCTAATTGTCCTGTTlTGGGGGAGCAAGCACTT^ 225 
LeuLysIleCysGlyLeuValPheGlylleLeuAlaieuThrLeuIleVaiLeuPheTppGlySerLysHisPhe 

tggccggaggtacccaaaaaagcctatgacatggagcacactttctacagcaatggagagaagaagaAgatttac 300 

TrpProGluValProLysLysAlqTyrAspMetGluHisThpPheTyrSerAsnGlyGluLysLysLysIleTyr 

ATGGAAATTGATCaGTGACCAGAACTGAAATATTCAGAAGCGGAAATGGCACTGATGAAACATTGGAAGTACAC 375 
MetGluIleAspProValThrArgThrGluIIePheArgSerGlyAsnGlyThrAspiGluThrLeuGluValHis 

GACmAAAMCGGATAaCTGGCATCTACTrCGTGGGTCTTCAAAAATGTTTTATCAAAACTCAGATTAAAGTG 450 
AspPheLysAsnGlyTyrthrGlyiteTyrPheVdlGlyLeuGlnLysCysPhelleLysThrGlnlleLysVal 

, ATTCCTGAATmaGAACCAGAAGAGGAMTAGATGAGAATGAAGAAATTACCACAACTTTGTTTGAAGAGTCA 525 
IlePpoGluPheSerGluPppGluGluGT.uIleAspGluAsnG.luGluIleThrThrThrPhePheGluGlnSep 

GTGATTTGGGfCCCAGCAGAAAAGCCTATTGAAAACCGAGATTTTCTTAA 600 
yallieTppValPpoAlaGluLysPpoIU^ 

GATAACGTGACCATGTATTGGATCAATCCCAaCTAATATCAGtTTCTGAGTTACAAGACTTTGAGGAGGAGGGA 675 
AspAsnValThpMetTypTppIleAsnPppThpLeuIleSepYalSepGluLeuGVnAspPheGluGluGluGly 

GAAGATCjTCACmCCTGCCAAGGAAAAAiAAGGGATTGAACAAAATGAAaGTGGGTGGTCCCTCAAGTGAAA 750 
GluAspLeuHisPhePrpAiaAsnGlulysL : 

; GTAGAGAAGACCCGTCACGCCAGACAAGCAAGTGA^ 825 
VqlGluLy^ . 

GAATTTGAtCCCATGCrGGATGAGAGAGGTTATTGT^ 900 
GluPheAspp'ppMetL^ 

GTCTGtGAACCmACTAGGCTACTACCCATATCCATACTGCTACCAAGGAGGACGAGTCATCTGTCGTGTCATG 975 
ValCysGluPppLeuLeuGlyTypT^^ 

ATGCCrTGTAACTGGTGGGTGGCCCGCATGCTGGGGAGGGTCTAATAGGAGGTTTGAGCrCAAATGCTTAAACTG 1050 
MetPpoCysAsnTppTrpValAl'aApgMetLeuGtyApgVal 

CTGGCAACATATAATAAATGCATGAAGGGCGAATTC 1086 
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SEQUENCE LISTING 
<110> Takeda Chemical Industries, Ltd. 
<120> Novel Protein and its Production ' 
<130> 2681 WOOP 
<150> JP 11-369946 
<151> 1999-12-27 
<150> JP 2000-45124 
<151> 2000-02-17 
<160> 10 
<210>. 1 
<211> 317 
<212> PRT 
<213> Human 
<400> 1 

Met Ala Lys Asn Pro Pro Glu Asn Cys Glu Asp Cys His He Leu Asn 

15 10 15 

Ala Glu Ala Phe Lys Ser Lys Lys He Cys Lys Ser Leu Lys He Cys 

20 25 30 

Gly Leu Val Phe Gly lie Leu Ala Leu Thr Leu He Val Leu Phe Trp 

35 40 45 

Gly Ser Lys His Phe Trp Pro Glu Val Pro Lys Lys Ala Tyr Asp Met 

50 55 60 

Glu His Thr Phe Tyr Ser Asn Gly Glu Lys Lys Lys lie Tyr Met Glu 
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65 70 75 80 

He Asp Pro Val Thr Arg Thr Glu He Phe Arg Ser Gly Asn Gly Thr 

85 90 95 

Asp Glu Thr Leu Glu Val' His Asp Phe Lys Asn Gly Tyr Thr Gly He 

100 105 110 

Tyr Phe Val Gly Leu Gin Lys Cys Phe lie Lys Thr Gin He Lys 'Val 

115 120 125 

lie Pro Glu Phe Ser Glu Pro Glu Glu Glu He Asp Glu Asn Glu Glu 

130 135 140 

lie Thr Thr Thr Phe Phe Glu Gin Ser Val He Trp Val Pro Ala Glu 
145 .150 155 160 

Lys Pro He Glu Asn Arg Asp Phe Leu Lys Asn Ser Lys He Leu Glu 

165 170 175 

lie Cys Asp Asn Val Thr Met Tyr Trp He Asn Pro Thr Leu He Ser 

180 185 190 

Val Ser Glu Leu Gin Asp Phe Glu Glu Glu Gly Glu Asp Leu His Phe 

195 200 205 

Pro Ala Asn Glu Lys Lys Gly He Glu Gin Asn Glu Gin Trp Val Val 

210 215 220 

Pro Gin Val Lys Val Glu Lys Thr Arg His Ala Arg Gin Ala Ser Glu 
225 230 235 240 

Glu' Glu Leu Pro He' Asn Asp Tyr Thr Glu Asn Gly He Glu Phe Asp 
245 250 255 
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Pro Met Leu Asp Glu Arg Gly Tyr Cys Cys He Tyr Cys Arg Arg Gly 

260 265 270 

Asn Arg Tyr Cys Arg Arg Val Cys Glu Pro Leu Leu Gly Tyr Tyr Pro 

275 280 285 

Tyr Pro Tyr Cys Tyr Gin Gly Gly Arg Val lie Cys Arg Val He Met 

290 295 300 

Pro Cys Asn Trp Trp Val Ala Arg Met Leu Gly Arg Val 
305 310 315 

<210> 2 
<211> 269 
<212> PRT 
<213> Human 
<400> 2 

Gly Ser Lys His Phe Trp Pro Glu Val Pro Lys Lys Ala Tyr Asp Met 

15 10 15 

Glu His Thr- Phe Tyr Ser Asn Gly Glu Lys Lys Lys lie Tyr Met Glu 

20 25 30 

He Asp Pro Val Thr Arg Thr Glu He Phe Arg Ser Gly Asn Gly Thr 

35 40 45 

Asp Glu Thr Leu Glu Val His Asp Phe Lys Asn Gly Tyr Thr Gly He 

50 55 60 

Tyr Phe Val Gly Leu Gin Lys Cys Phe He Lys Thr Gin He Lys Val 
65 • 70 75 80 
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He Pro Glu Phe Ser Glu Pro Glu Glu Glu lie Asp Glu Asn Glu Glu 

85 90 95 

He Thr Thr Thr Phe Phe Glu Gin Ser Val He Trp Val Pro Ala Glu 

100 105 110 

Lys Pro He Glu Asn Arg Asp Phe Leu Lys Asn Ser Lys lie Leu Glu 

115 120 125 

He Cys Asp Asn Val Thr Met Tyr Trp He Asn Pro Thr Leu lie Ser 

130 135 140 

Val Ser Glu Leu Gin Asp Phe Glu Glu Glu Gly Glu Asp Leu His Phe 
145 150 155 160 

Pro Ala Asn Glu Lys Lys Gly He Glu Gin Asn ,Glu Gin Trp Val Val 

165 170 175 

Pro Gin Val Lys Val Glu Lys Thr Arg His Ala Arg Gin Ala Ser Glu 

180 185 190 

Glu Glu Leu Pro He Asn Asp Tyr Thr Glu. Asn Gly He Glu Phe Asp 

195 200 205 

Pro Met Leu Asp Glu Arg Gly Tyr Cys Cys He Tyr Cys Arg Arg Gly 

210 215 220 

Asn Arg Tyr Cys Arg Arg Val Cys Glu Pro Leu Leu Gly Tyr Tyr Pro 
225 230 235 240 

Tyr Pro Tyr Cys Tyr Gin Gly Gly Arg Val He Cys Arg Val He Met 

245 250 255 

Pro Cys Asn Trp Trp Val Ala Arg Met Leu Gly Arg Val 
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260 265 

<210> 3 
<211> 103 
<212> PRT 
<213> Human 
<400> 3 

Gly He Glu Gin Asn Glu Gin Trp Val Val Pro Gin Val Lys'Val Glu 

15 10 15 

Lys Thr Arg His Ala Arg Gin Ala Ser Glu Glu Glu Leu Pro lie Asn 

20 25 30 

Asp Tyr Thr Glu Asn Gly He Glu Phe Asp Pro Met Leu Asp Glu Arg 

35 40 45 

Gly Tyr Cys Cys lie Tyr Cys Arg Arg Gly Asn Arg Tyr Cys Arg Arg 

50 55 60 

Val Cys Glu Pro Leu Leu Gly Tyr Tyr Pro Tyr Pro Tyr Cys Tyr Gin 
65 • 70 . 75 80 

Gly Gly Arg Val He Cys Arg Val lie Met Pro Cys Asn Trp Trp Val 

85 90 95 

Ala Arg Met Leu Gly Arg Val 
100 

<210> 4 
<211> 951 
<212> DNA 
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<213> Human 
<400> 4 



ATGGCAAAGA 


ATCCTCCAGA 


GAATTGTGAA GACTGTCACA 


TTCTAAATGC AGAAGCTTTT 


60 


AAATCCAAGA 


AAATATGTAA 


ATCACTTAAG ATTTGTGGAC 


TGGTGTTTGG TATCCTGGCC 


120 


CTAACTCTAA 


TTGTCCTGTT 


TTGGGGGAGC AAGCACTTCT 


GGCCGGAGGT ACCCAAAAAA 


180 


GCCTATGACA 


TGGAGCACAC 


TTTCTACAGC AATGGAGAGA 


AGAAGAAGAT TTACATGGAA 


240 


ATTGATCCTG 


TGACCAGAAC 


TGAAATATTC AGAAGCGGAA 


ATGGCACTGA TGAAACATTG 


300 


GAAGTACACG 


ACTTTAAAAA 


CGGATACACT GGCATCTACT 


TCGTGGGTCT TCAAAAATGT 


360 


TTTATCAAAA 


CTCAGATTAA 


AGTGATTCCT GAATTTTCTG 


AACCAGAAGA GGAAATAGAT 


420 


GAGAATGAAG 


AAATTACCAC 


AACTTTCTTT GAACAGTCAG 


TGATTTGGGT CCCAGCAGAA 


480 


AAGCCTATTG 


AAAACCGAGA 


TTTTCTTAAA AATTCCAAAA 


TTCTGGAGAT TTGTGATAAC 


540 


GTGACCATGT 


ATTGGATCAA 


TCCCACTCTA ATATCAGTTT 


CTGAGTTACA AGACTTTGAG 


600 


GAGGAGGGAG 


AAGATCTTCA 


CTTTCCTGCC AACGAAAAAA 


AAGGGATTGA ACAAAATGAA 


660 


CAGTGGGTGG 


TCCCTCAAGT 


GAAAGTAGAG AAGACCCGTC 


ACGCCAGACA AGCAAGTGAG 


720 


GAAGAACTTC 


CAATAAATGA 


CTATACTGAA AATGGAATAG 


AATTTGATCC CATGCTGGAT 


780 


GAGAGAGGTT 


ATTGTTGTAT 


TTACTGCCGT CGAGGCAACC 


GCTATTGCCG CCGCGTCTGT 


840 


GAACCTTTAC 


TAGGCTACTA 


CCCATATCCA TACTGCTACC 


AAGGAGGACG AGTCATCTGT 


900 


CGTGTCATCA 


TGCCTTGTAA 


CTGGTGGGTG GCCCGCATGC 


TGGGGAGGGT C 


951 



<210> 5 
<21i> 807 
<212> DNA 
<213> Human 
<400> 5 
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GGGAGCAAGC ACTTCTGGCC GGAGGTACCC AAAAAAGCCT ATGACATGGA GCACACTTTC 60 
TACAGCAATG GAGAGAAGAA GAAGATTTAC ATGGAAATTG ATCCTGTGAC CAGAACTGAA 120 
ATATTCAGAA GCGGAAATGG CACTGATGAA ACATTGGAAG TACACGACTT TAAAAACGGA 180 
TACACTGGCA TCTACTTCGT GGGTCTTCAA AAATGTTTTA TCAAAACTCA GATTAAAGTG 240 
ATTCCTGAAT TTTCTGAACC AGAAGAGGAA ATAGATGAGA ATGAAGAAAT TACCACAACT 300 
TTCTTTGAAC AGTCAGTGAT TTGGGTCCCA GCAGAAAAGC CTATTGAAAA CCGAGATTTT 360 
CTTAAAAATT CCAAAATTCT GGAGATTTGT GATAACGTGA CCATGTATTG GATCAATCCC 420 
ACTCTAATAT CAGTTTCTGA GTTACAAGAC TTTGAGGAGG AGGGAGAAGA TCTTCACTTT 480 
CCTGCCAACG AAAAAAAAGG GATTGAACAA AATGAACAGT GGGTGGTCCC TCAAGTGAAA 540 
GTAGAGAAGA CCCGTCACGC CAGACAAGCA AGTGAGGAAG AACTTCCAAT AAATGACTAT 600 
ACTGAAAATG GAATAGAATT TGATCCCATG CTGGATGAGA GAGGTTATTG TTGTATTTAC 660 
TGCCGTCGAG GCAACCGCTA TTGCCGCCGC GTCTGTGAAC CTTTACTAGG CTACTACCCA 720 
TATCCATACT GCTACCAAGG AGGACGAGTC ATCTGTCGTG TCATCATGCC TTGTAACTGG 780 
TGGGTGGCCC GCATGCTGGG GAGGGTC 807 
<210> 6 
<211> 309 
<212> DNA . 
<213> Human 
<400> 6 

GGGATTGAAC AAAATGAACA GTGGGTGGTC CCTCAAGTGA AAGTAGAGAA GACCCGTCAC 60 
GCCAGACAAG CAAGTGAGGA AGAACTTCCA ATAAATGACT ATACTGAAAA TGGAATAGAA 120 
TT.TGATCCCA TGCTGGATGA GAGAGGTTAT TGTTGTATTT ACTGCCGTCG AGGCAACCGC 180 
TATTGCCGCC GCGTCTGTGA ACCTTTACTA GGCTACTACC CATATCCATA CTGCTACCAA 240 
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GGAGGACGAG TCATCTGTCG TGTCATCATG CCTTGTAACT GGTGGGTGGC CCGCATGCTG 300 
GGGAGGGTC 309 
•<210> 7 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

TCAGCAGTGG TCTCTCAGTC CTCTCA 26 
<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

ACAAGTAATT CTGGAGAGCT GGCTACCA , 28 

<210> 9 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

CGAATTCCCA CCATGGGGAG CAAGCACTTC TGGCCGGAGG TAC' 43 
<210> 10 
<211> 38 
<212> DNA 



WO 01/48203 PCT/JP00/09236 

9/9 

<213> Artificial Sequence 
<400> 10 

GTACAGTCGA CGACCCTCCC CAGCATGCGG GCCACCCA 38 
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